alpha- and beta-receptor blockade of isoproterenol- and norepinephrine-induced effects on regional blood flow and blood flow acceleration.
The effects of the beta-receptor blocking agent propranolol (100 microgram/kg i.v.) and of the alpha-receptor blocking agent dihydroergotamine (50 microgram/kg i.v.) on hemodynamic responses to isoproterenol and norepinephrine (both 1--1024 ng/kg) were investigated in anesthetized dogs. The effects studied were: (1) flow in the ascending aorta and the coronary, common hepatic, gastroduodenal, splenic, cranial mesenteric, renal and femoral arteries: (2) maximal flow acceleration in the splenic, cranial mesenteric and femoral arteries; (3) maximal rate of change of left ventricular pressure (LV dP/dt max). Propranolol shifted the dose-response curves for the isoproterenol-induced flow increases in the common hepatic, gastro-duodenal, and cranial mesenteric arteries to the right. It did not influence the flow responses to isoproterenol in the ascending aorta or the coronary, splenic, renal and femoral arteries. Propranolol prevented the decrease of arterial pressure evoked by isoproterenol. Propranolol shifted the isoproterenol-induced increase of LV dP/dt max and maximal blood flow to the same extent. Propranolol blocked the flow to the liver and gastrointestinal tract to a greater extent than the LV dP/dt max and maximal flow acceleration. Propranolol had no effect on the norepinephrine-induced increases in flow in the splenic, femoral and coronary arteries, but blocked the norepinephrine-evoked increases of flow accelerations and LV dP/dt max to the same extent. Dihydroergotamine inhibited the norepinephrine-induced increase in flow in the femoral artery and the decreases in flow in the hepatic, splenic, cranial mesenteric and renal arteries, and reversed the reduction of flow in the gastroduodenal artery. It is argued that dihydroergotamine may inhibit the increase in femoral flow through two mechanisms: (1) blocking the flow reduction to norepinephrine in the abdomen, and thereby passively shunting blood from the abdomen in preference to the femoral bed; (2) attenuating the norepinephrine-evoked reflexogenic femoral vasodilatation. It is concluded that: (1) propranolol is a beta-receptor blocking agent with a preference for blockade of isoproterenol-induced vascular effects; (2) norepinephrine-induced flow increases are not direct actions on vascular beta-receptors; (3) the increase of maximal blood flow accelerations after isoproterenol and norepinephrine is mediated by stimulation of cardiac beta-receptors; (4) dihydroergotamine is an alpha-receptor blocking agent particularly in the splanchnic vascular region.